This short communication describes an industrial application of bacterial foraging-tabu search metaheuristics (BF-TS) to an identification problem of a hard-disk head actuator model. Using experimental data recorded from the actual systems, the model parameters can be obtained through a search-optimization process. The article presents the algorithm implementation, the identification and validation results.
INTRODUCTION
Hard disk drives (HDDs) are common in today's computers. A key process of HDD manufacturing to access data is the servo track writing (STW) process which provides servo patterns as references for the address of stored data. In STW process, there are two critical control problems: (i) problems caused by repeatable and non-repeatable run-out (RRO and NRRO) disturbances to the formation of servo patterns, and (ii) the misalignment of servo sectors occurred to the servo sectors of adjacent tracks (Mamun et. al., 2007) . Self Servo Writing (SSW) (Brown et. al., 2000 and Dong et. al., 2006) has been introduced instead of conventional servo writing (Uematsu et. al., 2001) . The SSW process can be represented by the diagram in Fig. 1 , in which the read/write heads write the servo patterns without using any external equipment. Some number of tracks called seed tracks are written on the disk first. The read head follows the seed tracks, and at the same time determine the track pitches, and the offsets between the read/write heads. The subsequent track is built until the corresponding servo patterns are written on the whole disk by referring to a previously written track or reference track. The SSW process is prone to problems caused by external disturbances, noises and resonances. To handle such problems by using control system technique, a control model of the hard-disk head actuator used for SSW is needed. The hard-disk head actuator means a set of read/write head, arm, and voice-coil motor (VCM).
The next section presents the practical data, the model, and the algorithms. Results and discussions, and conclusion then follow in sequel. Fig. 2a , it is noticed that the actuator dynamic in low frequency is dominated by the inertia that can be approximated by a double integrator. A torsional resonance mode clearly pronounces along side with butterfly and sway modes of resonance. Correspondingly, the s-domain model representing the dynamic can be expressed as 
MATERIALS AND METHODS

Referring to
The order of the model is kept at minimum for simplification. The inertia of the actuator is known,
6.11 10 , kg m − × the rest of the parameters need identification. Since the identification task is formulated as an optimization problem, we have applied the bacterial foraging-tabu search metaheuristics (BF-TS) as an optimization tool. The algorithms were successfully investigated for their efficiency over their predecessors (Panikhom et. al., 2010 
Compute the adaptive step size, The objective function (J) representing a multiobjective requirement has a surrogate form of
(2). Calculation of the objective function during the search process follows the steps listed below.
Step1: Heuristically assign initial values for damped natural frequencies (rad/sec) based on test data. Step2: Compute damped natural frequencies using natural frequencies and damping ratios proposed by search algorithms. Step6: Compute the objective functions according to (2).
RESULTS AND DISCUSSIONS
To accept the search results, the cost value must meet the minimum threshold of 31.0. 
CONCLUSION
Identification of the model parameters of a hard-disk head actuator in a self-servo writing system has been conducted based on frequency response data recorded from actual systems in the factory. The problem has been formulated as an optimization task, whereas the hybrid bacterial foraging optimization-tabu search algorithms or BF-TS metaheuristics have been applied as optimization algorithms. Successful search was performed based on the experimental data, terminated with the cost value of 30.8851, and took 45 minutes approximately. Identification and validation results indicate a very satisfactory model obtained. The model will be further used for resonance compensation and control design.
